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Net recovery is one of the main methods for recycling the shipborne unmanned 
aerial vehicle (SUAV). Since the process of moving net recovery is complex, the 
environment is abominable and changeable, not only high-precision navigation system 
and guidance strategy are required, but wave-off decision should also be made timely 
and accurately, ensuring to avoid ship collision accident if the shipborne UAV were 
unable to complete net recovery safely. Applying to shipborne UAV, this paper 
studies the navigation strategy and terminal guidance law for the moving net recovery, 
establishes the wave-off decision strategy. Simulation analyses and flight experiments 
are taken then. The major work is as follows: 
Firstly, this paper describes the 6-DOF rigid body dynamic mathematical model 
for SUAV, builds the nonlinear simulating environment based on Matlab/Simulink. 
Through trimming and linearizing the prototype, this paper analyzes the basic 
aerodynamic characteristics and the modal characteristics. Contrary to the unfavorable 
yawing phenomenon, this paper designs a feedback loop from roll angle rate to rudder, 
and analyses the simulation results. 
Secondly, according to the characteristics of net recovery process, this paper 
designs a segmented navigation strategy. For the terminal of net recovery, this paper 
designs the longitudinal and lateral guidance law based on proportional navigation. 
Through flight tests, this paper compares the mobility on tracking maneuvering target 
between skid-to-turn (STT) method and bank-to-turn (BTT) method. 
Thirdly, this paper establishes the weaving target guidance model after analyzed 
the form of ship motion at sea. On the basis of the conventional proportional 
navigation law, this paper derives an optimal guidance law based on the weaving 
target. Taking the dynamic characteristic of autopilot into account, this paper provides 
a compensating guidance law for single-lag flight control system. Through simulation, 















Finally, after analyzing the safety factors affecting the net recovery process, this 
paper develops the wave off boundary for the SUAV. By simulation, this paper 
depicts the lower wave off boundary. Moreover, this paper puts forward a wave off 
decision system based on prediction guidance, and describes its workflow. 
The research results validate the feasibility of the net recovery scheme this paper 
designed, and provide a valuable technical reference for SUAV moving net recovery 
under medium-low sea condition. 
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